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ACH  1 EVEI.IENT  CF  NICLEAR  POLARIZATION 


A group  of  low  temperature  and  nuclear  physi- 
cists consisting  of  E.  Ambler,  M.A,  Grace,  H.  Halban, 

N.  Kurti,  H.  Durand,  C.E,  Johnson,  and  n.R.  Lemrner  has 
recently  succeeded  in  producing  polarization  of  cobalt 
nuclei  at  the  Clarendon  Laboratory,  Oxford  University, 

They  have  made  use  of  the  method  suggested  by  Rose  and 
Gorter  in  which  the  polarization  is  produced  by  the 
magnetic  hyperfinc  interaction  between  electron  and 
nuclear  spins  in  a paramagnetic  ion;  the  electron  spins 
being  polarized  at  a low  temperature  by  a weak  external 
magnetic  field. 

Technique 

The  procedure  employed  adiabatic  demagnetiza- 
tion of  several  single  crystals  of  a complex  salt  start- 
ing at  l^K.  The  crystals  used  weighed  a total  of  four 
grams  and  had  the  following  composition: 

3(0.5°/o  Co,  99.5°/o  Mg)  (N03)^.2  Ce(N03)3*24H^0 

Thie  function  of  the  cerium  in  the  crystal  was  that  of 
cooling  agent  and  the  cobalt  included  50pC  of  radio- 
active Co°C,  The  single  crystals  were  arranged  with 
their  crystallographic  axes  parallel.  An  external  mag- 
netic field  of  25  kilogauss  was  applied  along  the  direc- 
tion in  which  cerium  has  a large  g-value,  Tliis  field 
was  then  reduced  to  zero  in  a normal  adiabatic  demagneti- 
zation, Immediately  following  the  demagnetization,  a 
weak  polarizing  field  of  about  250  to  500  gauss  was  ap- 
plied along  the  direction  in  which  the  cerium  ion  has  a 
very  low  g-value.  Consequently  the  resulting  polariza- 
tion was  achieved  with  only  a very  small  temperature  rise. 
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Rosul  ts 


The  degree  of  polar  i 2a t i or.  v/as  dcterriined  fro.Ti 
the  observed  .angular  distribution,  1(G),  of  the  gar.rria 
rays  I'r  om  Gci  gcr-.V.ul  Icr  tubes  placed  along  the 

polarizing  field,  and  perpendicular  to  it,  were  ^ used />,o 
count  the  oanma  radiation.  Anisctropies,  HtT/2>-i(0j 


high  as  50  per  cent  were  observed 
time  to  heat  appreciably. 


Ttf/TT" 

before  the  sample  had 


Relation  to  Previous  Experiments 

The  Oxford  low  temperature  and  nuclear  physics 
groups  have  previously  been  successful  in  demonstrating 
the  existence  of  anisotropic  angular  distributions  of 
ganiua  radiation  from  the  and  decays  at  lov;  tem- 

peratures. (Sec  for  example  Nature  166 , 730  (1&51)). 

In  these  exper  irr.ents , however,  polarization  of  the  nuclear 
spins  was  not  achieved.  The  .method  employed  earlier  was 
one  suggested  by  Bieancy.  In  place  of  polar izati on  the 
anisotropic  gamma  ray  distribution  resulted  from  a distri- 
bution of  nuclear  spins  between  magnetic  sub-states  in 
which  magnetic  quantum  nuiabers  j m are  equally  probable. 
Pnis  type  of  population  has  been  termed  all  or.m.ent  and  is 
produced  at  low  temperatures  by  the  strong  crystalline 
electric  field  o-f  a Tutton  salt  without  the  use  of  an 
external  magnetic  field. 


EXPERIMENTAL  ASTROPHYSICS 

Ingenious  and  stimulating  experiments  are  being 
carried  out  by  Professor  W,  Lochte-Koi tgreven  at  the  Univer- 
sity of  Kiel  on  various  problems  in  astrophysics.  Ke  has 
been  developing  techniques  designed  to  produce  laboratory 
conditions  similar  to  those  prevailing  on  the  surface  of 
stars  or  the  sun. 

Spectroscopic  investigations  are  in  progress  at 
extremely  high  effective  temperatures  which  are  produced 
in  a water-cooled  electric  arc,  Tne  results  obtained  on 
hydrogen  confirm  the  theory  that  sunlight  is  produced  by 
electrons  moving  in  the  field  of  neutral  hydrogen  atoms, 
or  by  attaching  themselves  to  neutral  hydrogen  atoms  lead- 
ing to  the  formation  of  a negatively  charged  hydrogen  ion 
(cf.  ESN,  5,  172  (1951),  Z.  f.  Phys . , 133.  124  (1952)). 
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A liiinplc  laboratory  oxpcr  iincnL  i/aa  uacd  to 
vlcrr.ons  tr  a to  tbo  existence  oi  a i.'ia'^notic  lialu  uac*ar 
j ooniiilions  aiiaxocjocs^  oat  on  a it  cxtroiiioxy  railucovi  sCi^ia^ 

to  tiiosc  prcvailiitg  iit  sunspots.  In  this  vor/.  bursts  oi' 
an  ordinary  gas  flame  arc  injected  tangentially  ac  the 
end  of  a glass  tube  and  then  proceed  downward  along  a 
screu'-liKe  path.  The  lower  rjart  of  the  tube  is  surrounded 
by  a pickup  coil.  When  small  quantities  of  metallic 
sodium  or  potassium  are  injected  into  the  flame  they  are 
ionised,  and  due  to  the  friction  with  the  glass  wall  a 
spatial  separation  of  the  cations  from  the  electrons 
takes  place.  This  results  in  the  production  of  bursts 
of  a magnetic  field  in  the  tube,  the  strength  of  which 
is  estimated  to  be  of  the  order  of  gauss. 


AN  INToC-HATOH  PHCTChl£T£R  FCR  X-Rya.Y  D I r T.!  ON 

hj",  B,S,  Fraenkel,  working  under  the  direction 
of  Professor  E»  Alexander  at  the  Pnysics  Deparit.ont  of 
the  Hebrew  University,  Jerusalem,  has  developed  an  instru- 
ment for  .eading  automatically  and  with  high  accuracy 
the  intensities  of  an  X-ray  pattern  on  a photographic 
plate.  These  investigators  feel  that  their  ir.ethod  is 
capable  of  a higher  accuracy  than  can  be  obtained  by 
visual  matching  of  pattern  spots  with  calioration. 

A particularly  useful  feature  of  the  apparatus 
is  one  which  allows  a linear  measurement  of  the  number 
of  X-ray  protons  in  spite  of  the  logarithmic  density- 
exposure  characteristic  of  the  film.  Tnis  linearity  is 
obtained  by  setting  up  a voltage  discriminator  arrange- 
ment so  as  to  compensate  for  the  density-exposure  charac- 
teristic of  the  photographic  emulsion.  Each  plate  carries 
an  intensity  scale,  which  is  obtained  by  means  of  a 
standard  stepped  wheel  exposure,  for  the  purpose  of  cali- 
brating and  setting  up  of  these  voltage  discriminators. 

The  plate  is  mounted  in  the  apparatus  and  is 
scanned  by  a pulsed  light  beam  which  has  a diameter  of 
0.2  mm.  According  to  the  program  which  Is  set  up,  an 
area  of  2 x 2 ram  is  scanned  at  100  points.  Tne  transmitted 
light  beam  is  detected  phot oe lec tr ica 1 ly.  The  output 
pulse  of  the  photomultiplier  is  then  applied  to  a "ten- 
channel  voltage  discriminator  network  and  counting  cir- 
cuits are  used  to  record  the  amplitude  of  the  output  pulse. 


nic  inctliod  is  thus  s 0!i’.cv;hc;  t analo'jous  to  a 
palsc  a:ial\;:cr  used  in  nuc  loar  physics,  combined 

wi  t.h  a oiiuplo  aiialc*i\io  com^jiitai  • 

n I VI DSD  DRIFT  TU'-.E  !-VCUSINO  SYSTE.V. 

A novel  system  for  improved  focusing  of  a 
proton  linear  accelerator  has  been  ceveiopca  recently 
by  Dr.  J.S.  Bell  of  the  Atomic  Energy  Research  Establish- 
ment, Harwell. 

Th.c  idea  is  similar  to  the  principle  discovered 
at  BrooKhaven  for  improved  focusing  and  uses  alternative 
sections  with  strong  focusing  ana  strong  de-focusing  to 
give  a net  positive  focusing  effect. 

It  is  planned  to  divide  the  cylindrical  drift 
tubes  of  the  Berkeley-type  linear  proton  accelerator  into 
four  quadrants  by  means  of  longitudinal  cuts  in  the  cylindri- 
cal surface.  If  these  cuts  are  small,  the  r.f.  field  will 
not  penetrate  to  the  center  of  the  tube,  and  the  shielding 
action  will  be  unimpaired.  Electrostatic  voltages  are  now 
applied  so  that  opposing  sections  are  at  the  same  potential, 
but  between  adjacent  sections  there  is  a potential  differ- 
ence, Near  the  center  of  the  system  the  potential,  with  an 
obvious  choice  of  axes,  will  have  the  form 

l/z  A ( ) ; 

by  suitably  shaping  the  inner  surfaces  of  the  drift  tube 
(e.g.  in  the  shape  of  rectangular  hyperbolae)  the  region 
over  which  the  field  is  substantially  of  this  form  may  be 
increased.  Such  a potential  gives  a focusing  force 
Ev  = -Ax  in  one  plane  and  a de-focusing  force  E = Ay  in 
the  other,  ^ 

Overall  focusing  no'w  results,  if  after  every 
few  drift  tubes  the  field  is  rotated  through  a right  angle, 
or  alternatively  if  it  is  rotated  by  a small  angle  between 
successive  drift  tubes.  For  a 200  meter  long,  50  - 500 
Mev  machine  operating  at  200  megacycles,  one  requires 
potentials  of  about  12  kV  over  0,5  cm  gaps. 

These  f i rs t c ons idera t 1 ons  look  very  promising. 
Present  theoretical  work  is  concerned  with  tolerance  in 
the  initial  beam  diameter  and  divergence,  the  effect  of 
non-linearity  in  the  radial  fields,  coupling  between  phase 
and  radial  motion,  the  criticality  of  various  dimensions, 
and  the  effect  of  the  variation  of  parameters  (such  as 
section  length)  with  phase  velocity. 
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OF  ."FOR  strfams 


Some  interesting  obocr  vn  t i or'.s  on  radar  reflec- 
tions bv  ulCteor  si'iowers  were  roport.ed  during  tlio  Inter  — 
n^it  ior^al  tronorsieal  \,Inion  Ccnie*  '.n iC o in  rtOi*te  *».r«  e « A • 
Lindbiad  of  the  Lund  Observatory^  Sweden.  In  collabora- 
tion with  Professor  G.F.F.  Rydbech’s  jroup  of  the  Chalmers 
Lniversity,  Gothenburg,  he  has  conducted  observations  on 
meteor  showers  by  means  of  a 100  Itw  radar  set  v/orking 
on  9.1  meter  wave  length.  The  arrangement  was  set  up  at 
the  new  Swedish  Radio  Astronomy  Center  in  Ra’o  near  Gothenburg 
(ESN  o,  35  (1952)).  During  the  summer  months  of  1950, 
observations  were  made  on  the  6-Aquarid  and  Perse  id  meteor 
showers.  When  plotting  the  numbers  of  reflections  as  a 
function  of  time,  a sharp  peak  was  found  prccedir.c  by  about 
three  days  the  peak  which  was  associatec  with  the  visual 
observation  of  the  6-Aquarici  meteor  saewer.  If  separate 
plots  arc  made  of  the  long  duration  echoes  from  the  6- 
Acuarid  shower  and  of  the  short  echoes  (total  echoes  minus 
long  duration  echoes),  this  precursor  peak  stands  out  very 
clearly,  Lindblad  identifies  the  short  duration  echoes 
with  small  meteors  and  the  long  duration  echoes  with  large 
me  teors . 


At  the  time  of  formation  of  the  meteor  stream 
both  large  and  small  meteors  occupied  the  same  orbit. 

Tne  Poynting-Robertson  effect,  hov;ever,  which  acts  in  the 
vicinity  of  the  sun,  produces  an  effect  primarily  on  the 
smaller  particles  which  will  cause  their  orbits  to  become 
progressively  smaller  and  their  periods  to  become  progres- 
sively shorter  with  each  revolution  around  the  sun.  Tnis 
spread  of  time  between  the  periods  of  large  and  smell 
meteors  has  now  been  observed,  and  from  it  can  be  deduced 
an  "age"  for  the  meteor  stream  which  lies  between  10,000 
and  100,000  years.  The  details  of  this  research  have  been 
published  in  the  Transactions  of  the  Chalmers  University, 
Number  129  (1952), 


PARAtAC-N'ETIC  RESONANCE  OF  FREE  RADICALS 

Tb.e  paramagnetic  resonance  of  organic  free  radi- 
cals is  being  investigated  under  the  direction  of  Professor 
L.J.  Oosterhoff  in  the  Department  of  Organic  Chemistry  at 
Leiden,  in  collaboration  with  the  Kammcrlingh  Onnes  Labora- 
tory, The  Land^  g factor  for  the  unpaired  electron  in  the 
free  radicals  studied  can  be  used  as  a measure  of  the 
"freedom"  of  the  unpaired  electron.  The  calculated  value 
for  a "free"  electron  is  2,0024,  American  investigators 
have  observed  a value  of  2.0036  for  the  diphenylpicryl- 
hydrazyl  (DPPH)  free  radical  indicating  that  the  electron 
can  move  about  this  molecule  quite  freely.  Recent  investi- 
gations in  Leiden  have  dealt  with  free  radicals  of  the 
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type 


0 - N 
0 


0 . 


In  aduition  the  D?PH  radical  in  benzene  waa  reinvestigated 
and  the  ineasur eiaents  extended  to  4°K.  Tb.e  five  resonance 
peaks  previously  reported  (Hutchinson  ct  al.,  J ,Che:r..  Pays . , 
ZO,  534  (1952))  appear  unchanged  down  to  2C°h.  At  4°K 
however  no  peaks  are  observed.  The  tentative  explanation 
suggested  is  that  the  electron  spins  may  be  completely 
I’roiien  and  ali^niid  at  tkic  tcrnpcrat'dr?)  the  free  radicals 
would  then  be  anti  ferromagnetic  (cf.  Science  1 .1 6 , 527  ( 1952) 
fur  recent  Aisc  r i c an  w or  k on  p os  siole  anti^err  Ot^ia  ^nc  i s m in 
free  radicals). 

The  Landi;  g factor  was  found  to  be  identical, 
2,0060,  for  tJie  following  three  free  radicals: 


<z 

0 ^ 

3 

CHjO— 

— < 0 — 

02.N-<^ 

— ^ 0 > 

These  are  among  the  highest  g values  recorded  and  they 
suggest  that  the  freedom  of  the  electron  may  be  restricted 
to  the  central  part  of  the  molecule.  It  is  noteworthy  that 
these  three  free  radicals  show  very  different  chemical  re- 
activity; the  reactivity  is  thus  not  exclusively  a function 
of  the  electron  delocalization. 

Further  details  on  this  work  and  other  current 
research  efforts  in  the  Department  of  Organic  Chemistry  at 
Leiden  are  given  in  Technical  Report  CNRL-140-52,  available 
from  the  Technical  Publications  Office,  Code  250,  Office  of 
Naval  Research,  Washington  25,  D,C. 


STCR£OCHE:vaSTRY  OF  QUINONE  FCR'/ATION 

Results  obtained  by  Professor  W,  Thei lacker 
(Hannover)  on  the  oxidation  of  phenols  to  quinoncs  show 
the  importance  of  both  stcric  and  electronic  effects  in 
determining  the  case  of  these  reactions.  The  compounds 
investigated  are  all  derivatives  of  ?,p'-dihydroxyciphenyl. 
Substitution  of  Increasingly  large  groups  in  the  ortho 
position  tends  to  prohibit  coplanarity  and  will  make  quinone 
formation  more  and  more  difficult.  On  the  other  hand  substi- 
tulon  of  alkyl  groups  in  the  meta  positions  lowers  tlie  redox 
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OOtCntiiil  Cil'id  tlius  iUCil*t.CitC3  OAlC^ulOIi  to  t^lO  C\ll  ^ 

"it  Wu3  fouau  that  wli . la  the  o,  o' -a  1 i' luor  o and  o,  o' -dir..c  thc/.y 
ccr.'.nouncis  can  be  readily  oxidiocu  to  tine  ccrreuyo.iding 
cuinoncs,  the  o,  o' -diiiiethyl  and  o,  o' -dichioro  conipcur.do 
cannot  be  so  converted.  Fiy  filling  the  four  rneta  positions 
vith  methyl  groups,  the  formaticn  of  q-uinoncs  freru  the  tv/o 
latter  compounds  is  again  made  possible.  if,  hov/cver,  all 
four  ortho  positions  are  blocked  by  methyl  groups,  quinone 
formation  again  becomes  impossible. 


TH 


u Thl-RMODYkAMTC  ACTIVIir  OF  CARhCN  IN 
CHROi-lUld  ALLOYS 


LIQUID 


X XCy*'«  • 


Drs.  W.u.  Dennis  and  r.D.  Richardson  of  the 
Nuffield  Research  Group  in  Extraction  Metallurgy  at 
Imperial  College  have  determined  the  thermodynamic  acti- 
vity of  carbon  in  liquid  iron-chromium  alloys.  Experi- 
ments were  conducted  to  measure  the  equilibrium  betv/een 
carbon-containing  melts  and  CO/CO^  gas  mixtures  in  the 
temperature  range  1560*^  - 176QQC  for  alloy  compositions 
up  "to  50  per  cent  Cr, 

In  the  case  of  the  binary  C-Fe  system  the  car- 
bon activity  is  not  markedly  temperature  dependent,  and 
the  deviations  from  ideal  behavior  are  marked  above  1,5 
atomic  per  cent  carbon.  An  increase  in  carbon  content 
produces  a marked  increase  in  activity  coefficient.  In 
the  ternary  C-Fe-Cr  system,  the  presence  of  Cr  decreases 
the  activity  of  C,  The  effect  observed  in  the  binary 
alloys  of  an  increase  in  carbon  activity  with  increase  in 
carbon  content  is  progressively  decreased  by  Cr  additions. 
Further,  the  rate  at  which  Cr  additions  reduce  the  activity 
coefficient  of  carbon  decreases  with  increasing  Cr  content, 
Tl.e  results  have  been  interpreted  in  terras  of  the  theory 
of  liquid  structure  and  the  Smith-Darken  solution  law 
based  on  statistical  treatment  of  a simple  model. 


The  results  also  establish  the  fact  that  the 
stable  oxide  of  Cr  in  such  systems  is  Cr^O^  rather  than 
CrO  as  previously  assumed  by  others.  A set  of  working 
curves  has  been  derived  which  should  be  of  practical 
value  in  reducing  Cr  losses  during  dccarbur izat i on  in  the 
operation  of  refining  alloy  steels  and  of  producing  low- 
caron  ferro-chromiura. 


Detai Is 
Report  ONRL-2-53, 
Office,  Code  250, 


of  this  work  are  given  in  Technical 
availalbe  from  the  Technical  .‘Publications 
Washington  25,  D.C. 


Pi-!^'S : OLCGY  OF  RiCCEPTHiS  AND  N3RVE  ENr)n:OS 

A "Synipou  i um  on  the  Physiology  orid  Phars'.acology 
o:'  Receptors  and  ?.’crvc  ar.dinjs’"  took  place  at  the  opening 
of  the  nev^  phys;o|i, ogy  and  pharmacology  la.jor>- tor  ies  of  the 
Kun;l.  Veter inlirhogskolan,  Stockholm,  on  Secemoer  5 and  6, 

1952.  The  Symposium  was  under  the  cha i rniansh i p of  Professors 
C.G.  Schmiserlow  and  Y.  Zotterman  of  the  Pharmacology  and 
Physiology  Departments,  respectively.  Thirty-one  papers  were 
presented  by  European  scientists,  and  one  report  v/as  given 
by  an  American,  A few  of  the  contributions  are  discussed 
briefly  below. 

Professor  E.D.  Adrian  of  Cambridge  discussed 
some  of  his  recent  experiments  on  the  sense  of  smell. 

Olfactory  stimuli  result  in  responses  in  the  olfactory 
lobes,  and  different  chemicals  give  electrical  responses 
that  are  differently  localized  in  these  lobes.  For  example, 
acetone  gives  strong  responses  at  the  front  of  the  olfactory 
lobes  while  amyl  acetate  gives  strong  responses  at  the  back 
of  the  lobes.  In  general,  substances  that  are  soluble  in 
water  have  a low  response  threshold  at  the  front  of  the 
olfactory  lobes,  while  substances  soluble  in  lipoids  have  a 
low  threshold  at  the  back.  It  v/as  found  possible  under  cer- 
tain conditions  to  record  simultaneously  the  different  re- 
sponses to  various  stimuli  from  intermediate  positions  in 
the  lobes.  The  results  seem  to  show  that  the  kind  of  smell 
that  is  experienced  is  correlated  with  the  dace  and  pattern 
of  response. 

Professor  Alexander  Forbes  of  Harvard  reported 
some  experiments  by  himself  and  bkss  S,  Durieigh.  Eurleigh 
and  Forbes  were  concerned  with  the  question:  What  happens 

in  the  electrical  response  of  the  whole  eye  v/hen  light  of 
one  wave  length  is  instantaneously  substituted  for  light  of 
another  wave  length,  particularly  when  the  stimulating 
effects  of  both  wave  lengths  are  made  equal?  With  such  a 
change  in  stimulus  the  electrical  record  shows  an  of f-ef feet 
due  to  the  first  stimulus  and  an  on-effect  due  to  the 
second.  The  on-  and  off -e f fects  do  not  occur  when  light 
pf,  of  the  same  wave  length  is  substituted  for  itself;  instead 

the  electrical  response  is  a smooth  wave.  Tnese  results 
indicate  that  different  colors  set  up  responses  in  relatively 
independent  neural  color  pathways. 

Dr,  W,A,H,  Rushton  of  Cambridge  described  a method 
designed  to  measure  visual  purple  in  the  living  eye.  Light 
directed  into  the  eye  is  absorbed  by  ti^e  visual  purple  in 
the  receptors,  reflected  from  the  back  surface  of  the  eye, 
and  absorbed  again  by  the  visual  purple.  The  amount  re- 
emerging  is  compared  with  a standard  source.  Under  appropriate 
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B Drs.  B.  Ar.dcrsson  and  S.  Laraaon  of  Ihc  Voter  in- 

ardo  .akolan,  S tocki'.olin,  reported  on  their  exper  i ..'.o.'.ia  upon 
■joata,  each  with  a duct  in  i to  head  extending  into  the  brain. 
VUth  thiu  arranpement  it  was  possible  to  inject  very  sriOli 
arsounts  (c.g.,  Z drops)  of  slightly  hypertonic  kaCl  solution 
into  the  •lUiddrain.  Tne  effect  on  the  goat  w^s  shov;n  in 
moving  pictures.  Excessive  thirst  occurs  almost  iximed  i ate  ly 
after  the  injection.  One  goat,  weighing  35  kg.,  drank  more 
than  9 liters  of  water  within  a half-hour.  The  increased 
thirst  lasts  for  about  an  hour  after  the  injection. 


£LECTRO?!-:YSICL03ICAL  STLwIES  of  'in£  EAil  AND  EYE 

At  a meeting  of  the  Physiological  Society,  lo- 
17  January,  Drs.  S.  Hilali  and  1 .0 . Whitfield  of  the  Univer- 
sity of  Birmingham  presented  data  on  how  much  sound  energy 
is  required  to  produce  responses  in  the  trapezoid  body,  an 
early  relay  station  in  the  auditory  oathv/ays.  Electrical 
recorus  were  obtained  of  the  responses  of  single  nervous 
units.  It  was  found,  in  accordance  with  other  research,  that, 
for  tones  higher  than  500  cps,  a single  unit  responds  only 
to  a restricted  range  of  frequency,  and  that  different 
units  have  cifferent  ranges.  A new  finding  concerned  the 
action  of  units  sensitive  to  frequencies  below  500;  such 
units  do  not  show  the  sharp  selectivity  characteristic  of 
units  sensitive  to  higher  frequencies.  These  data  have  an 
important  bearing  on  the  mechanism  of  reception  of  low  tones. 

Dr,  L.C.  Thomson  (Institute  of  Ophthalmology, 

London)  reported  the  results  of  an  experiment  designed  to 
see  whether  nervous  activity  in  an  eye  that  has  remained 
in  the  dark  is  different  from  the  activity  of  an  eye  that 
has  reinained  in  light,  Thomson  presumed  that  interaction 
effects  between  nervous  units  would  be  more  prevalent  in 
the  dark  adapted  eye.  He  explored,  with  a small  point  of 
light,  the  area  on  the  retina  within  which  illumination 
produced  responses  in  a given  single  fiber  cf  the  optic 
nerve.  In  each  position,  the  least  light  energy  that  would 
provide  a minimum  response  was  determined,  near  the  center 
of  the  field  so  mapped,  the  energy  required  to  provoke  a 
response  is  small;  near  the  extreme^  of  the  field,  it  is 
large.  The  extent  of  the  field  is  about  12  degrees  in  the 
dark  adapted  eye,  and  in  Tnomson's  experiment  the  limits  of 
the  field  did  not  change  when  the  eye  remained  in  light, 
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About  two  and  one-half  years  ago  the  hcv/castle- 
cn-T\'T.e  Regional  aoara  Mo.  10  established  in  inderland  a 
hospital  unit  of  o50  beds  to  care  for  patients  in  the  upper 
age  group.  Dr.  Oscar  Olbrich  was  appointee  Director  of 
t'.iis  nev;  project.  Tne  previous  experience  of  Dr.  Oiarich 
was  at  The  Royal  Infirmary^  Edinburgh,  and  its  Diochersical 
Laboratory,  and  also  with  the  Queensbury  House,  Hospital  for 
the  Aged, 


Since  taking  on  the  duties  of  directing  the  Geriatric 
Dnit,  Dr.  Olbrich  has  built  up  a staff  of  seven  physicians 
with  varied  training  and  experience.  Tnis  unit  copes  with 
six  thousand  cases  per  year,  of  v/hich  three  thousand  are 
admitted  for  hospital  treatment  as  in-patients,  fifteen  hun- 
dred are  seen  at  the  out-patient  clinic,  ana  fifteen  hundred 
at  the  after-care  clinic. 

It  has  taken  him  some  time  to  accumulate  the  neces- 
sary large  equipment  for  his  work  but  he  has  to  date  obtained 
an  electrocardiograph  and  flucroscope,  and  has  been  using  as 
special  equipment  a magnetic  and  also  a photoelectric  ballisto- 
cardiograph  of  the  Dock  type.  He  plans  to  construct  a ballisto- 
cardiograph  of  the  type  devised  by  iiickerson  and  Curtis. 

The  investigations  are  currently  directed  at  -..udics 
of  the  cerebral  circulation,  renal  function,  and  cardiovascular 
system  in  these  aged  patients.  So  far  only  the  ground  work 
of  the  project  has  been  completed;  however,  a few  points  of 
more  basic  importance  are  becoming  clear; 

(1)  In  studying  the  inulin  clearance  at  low  plasma 
concentration  there  is  evidence  of  some  small  tubular  re- 

* absorption  of  inulin; 

(2)  When  tubular  function  is  partially  blocked  the 
urea  clearance  is  greater  than  the  inulin  clearance; 

’ (3)  Studies  on  the  constituents  of  replacement 

fluids  used  in  fluid  therapy  arc  ieaeing  to  the  opinion  that 
the  customary  ionic  relationships  could  be  changed  to  advantage; 
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o: 


'.c  Rad  i ob  i o i 03  i ca  i FioscarcL  Unil^  Lloaicai  *Raai.*arci'. 


**<^1****-*  a*fc***i  aY  ^ ^ 


C0.PCI'* 


a o t*c*a  V I *>i**iiax*v« 


Lave  exposed  C.B.A.  laice  Lo  continuous 


,ocy, 


nc  < 


-y 


pure,  fast  neutron  irradiation  for  a period  nov/ 


ppr  ouc.a** 

ins  t\.‘o  years.  Four  groups  of  100  ;aicc  eac'nvxare  subjected 
s isiu  i t ane  ous  ly  to  planr*cd  doses  of  radiation,  the  n'.axir.uxr* 
dose  being  <3.o  rep  daily.  One  hundrea  control  rsice  were 
kept  under  identical  conditions  except  for  the  irradiation. 

It  was  only  in  the  raice  receivi.ng  3.3  rep  of  fast  neutrons 
daily  that  biologic  changes  were  markec.  Ano.ng  the  changes 
noted  was  a decrease  in  fertility  v/hich  was  sianifiest  as 
early  as  nine  weeks.  If  the  animals  were  removed  from  irradia- 
tion after  this  tiir;c,  50  per  cent  recovered  their  reproductive 
capacity,  as  measured  by  mating  trials.  If  left  exposed  for 
twelve  weeks,  only  one  of  eight  animals  recovered  its  mating 
ability.  Weight  loss  in  the  3.3  rep  mice  become  fairly  marked 
after  eight  weeks 


of  irradiati on.  One  huncred  oer  cc 


of  the 


animals  exposed  to  3.3  rep  died  before  the  S5th  week  while 
mortality  in  the  control  and  three  other  irradiated  groups 
of  mice  amo'unted  to  only  25  per  cent  in  the  95-week  period. 
7r.erc  was  no  difference  in  incidence  of  tumor  formation  in 
the  irradiated  and  control  mice  except  in  the  case  of  lung 
acenomata  that,  for  reasons  unknown,  had  an  incidence  of  22 
per  ce.nt  in  the  mice  receiving  6,3  rep  daily,  while  in  all 
other  mice  the  incidence  was  only  9 per  cent.  F-arther  de- 
tails on  this  and  other  work  in  progress  at  the  .Rad  I ob  i ol  og  i - 
cal  Research  unit  may  be  found  in  Technical  Report  ONRL-7-53 
available  from  the  Technical  Publications  Office,  Code  250, 
Office  of  Naval  Research,  Washington  25,  D.C. 


HNICAL  REPORTS  OF 


k'RL 


The  following  reports  have  been  forwarded  to 
CNR,  Washington,  since  the  last  issue  of  ESN,  Copies  may 
be  obtained  from  the  Technical  Publications  Office,  Code 
250,  Office  of  Naval  Research,  Washington  25,  D.C, 

GNRL-1 13-52  "The  Symposium  on  the  Physiology  and  Pharma- 
cology of  Receptors  ana  Nerve  Ehdir.gs  at  t.hc 
Opening  of  the  New  Physiolog''  a;gc  ?harm..cology 
Laboratories,  Kungi,  Ve ter inarhogsXolan, 
Stockholm"  by  C.H.  Graham 
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ONRL- 133-52  "Syir.poo  A O * i i 1 C Oa  o ;-.e  High 

ALinoipl'.cro*’  by  S J' . Singer 

CRRL-13^-52  ’‘;tu33iaa  C oiu’ercnce  on  ‘.l.c  Origin  ox'  t.hc 
Earth  and  Plano  ta^'‘  by  S.E.  Singer 

CRRL-137-52  '’Rcaoarch  in  the  Oepar  tn-.ent  ox’  Technical 
Physics  ox'  the  Technical  Institute  in 
Braunschweig*’  by  G.J.  Scasz 

ORRL-13S-52  ‘‘Pi.ysiCal  Che:r.istry  Research  at  the  Techr.ische 
Hochschule,  Braunschweig”  by  G.J.  Szasz 

CRRL-139-52  ” The  Properties  and  Reactions  ex'  Chlorine 

Dioxide"  by  G.J.  Szasz 

CaRD-140-52  "Research  in  Physical-Organic  Cheraistry  at 
Leiden  University”  by  G.J.  Szasz 

CNRL-1-53  "Undcr\/ater  Television,  Report  II"  by  R.R.  Weber 

GR'RL-3-53  "Physics  of  Solids  at  Irr.perial  College,  London" 

by  J.R.  Reitz 

CaRL-4-53  "Nuclear  Research  Facilities  and  Cosmic  Ray 
Experiments  at  Harv;ell"  by  J.K.  Beling 

CI'iRL-5-53  "Some  Programs  in  Scandinavian  Psychological 
Laboratories"  byC.H.  Graham 

GNFiL-G-53  "The  Chemistry  of  Biological  Af ter-£f f ects  of 
Ultraviolet  and  Ionizing  Radiations"  by 
J.L.  Tunis 

CNRL-7-53  "Radiobiological  Research  Unit,  Iv'edical  Re- 
search Council,  Atomic  Energy  Research  Estab- 
lishment, Harwell"  by  J.L.  Tullis 

CNRL-9-53  "Solid  State  Physics  Research  at  Erlangen, 
Germany"  by  J.R.  Reitz 


PERSONAL  NEWS  I TE?/S 

Professor  P.bi.S.  Dlackctt  has  accepted  the 
position  of  Chairrrxxn  of  the  Department  of  Physics  at 
Irspcrial  College,  University  of  London,  effective  November 
1953.  The  position  has  been  recently  vacated  by  Sir  George 
Thompson  who  was  elected  blaster  of  Corpus  Christ!  College, 
Cambr i dge. 
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Imperial  College,  which  is  the  largest 
tifie  school  in  England,  has  figered  prominently 
months  in  discussions  about  the  establishment  of 
Cl'  Technology  in  the  United  Kingdoji 


s c i e n - 
in  recent 
an  Institute 


Dr.  H.F.  Willis  has  been  elected  to  succeed  Mr. 
R.W.  Cheshire  as  Super  intendent  of  the  Adr.iraity  hesearch 
Laboratory,  Teddington,  England.  Mr.  Cheshire  retired  on 
January  31,  1S53. 


FCED-;CG..:h'0  EL^EhTS 


1 ' 


Symposium  on  Automatic  Dic.'ital  Corr.putcrs 


Eng  1 and 
March, 


"ti  ii: 


7ne  National  Physical  Laboratcry,  Tedd 
, v/ill  hold  a Sym.posium  in  London  from  2b 
1953.  The  Symposiura  will  cover  Design  Pr 
wion,  ^ircui  ^s  cLi*d  'w om^j oi;e li^s,  c<nc  aerv.^ 


i n g t on , 
to  2 o 

i < i C A A c*  S 

ir.g  and 


becking  in  the  Light  of-  Operational  Experience  of  Digita 
omputlng  Machines,  Med ium-s iaed  Digital  Machines,  and 
rief  Reports  on  European  Machines.  Further  information 
an  be  obtained  from  Dr.  E.T.  Goodwin,  Superintendent, 
Mathematics  Division,  National  Physical  Laboratory, 
Teddington,  England. 
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Conference  on  the  Physics  of  Ionized  C-ascs 


A Conference  on  the  Physics  of  ionlaec  Gases 
will  be  held  in  the  Physics  Dep^r  t;..ent , University  College, 
C-ewer  Street,  London,  V/.C.  1,  on  March  23-25,  1C53.  It 
is  being  organized  by  Professor  H.S.VJ.  Massey,  Chairi.ian 
of  the  Depar  tr.icnt , 

The  program  Is  intended  to  include:  (l)  present 

o<iy  v.eCi4n.cues  *or  s^ucying  .oniaec  ^4.*s*is  ^a«icr o;/ ve , 
optical,  and  mass  spectrometer  techniques);  (2)  reco;i4bina- 
tion  a no  di.Xusion  ^with  special  relv^rence  to  tne  u ope  r 
atmosphere);  (3)  positive  ano  negative  ions  (including  ap- 
plications to  meteor  ionization  and  the  ionosphere);  vu) 
neutral  atoms  and  molecules  (including  considerations  of 
surface  phenamena). 
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Tac  follov/ln^;  ir.eot  1 v/ili 
Univeruity  ox'  Parle  (oorijcaixc) 


be  I'.old  in  France, 
in  uHc  oi 


£4  - 26  June; 


29  June  - 3 


6-10  July; 


A Coiloquiuja  sponsored  by  the  Rocke- 
feller Foundation  and  organised  by  t'ne 
French  National  bureau  of  Scientific 
Research  (CKRS  ) on: ter  r.'.oleculcs  in 
crystals  and  £ ol  i as  stud  led  Ly  electro- 
magnetic waves  (fror.-.  X-rays  to  wave 
lengths  in  the  radiofrequency  range )“ 
Active  participation  restricted  to  20 
invited  persons.  Secretary:  Dr,  A. 

Hastier,  Laboratoirc  dc  Physique,  ENS, 
24  Rue  Lhomond,  Paris 


General  International  Meeting  on  .V.ole- 
cular  Suec tr osc coy 

(from  X-rays  to  wave  lengths  in  radio- 
frequency  range) 

Secretary;  Dr,  J.  Lecomte,  Laboratoire 
des  Rechcrches  Physique,  Sorbenne,  1 Rue 
■Victor  Cousin,  Paris  56, 

Symposium  organized  by  the  Societe 
Francaise  dc  Chimie  Physique,  on  “Recent 
Advances  in  Studies  of  V.olecular  Structure" 
Secretary:  Dr.  U.  Magat,  Laboratoire  de 

Chimie  P'nysiquc,  11  Rue  Pierre  Curie, 

Paris  5®. 


Spring  bleetinq  of  the  Physical  Society,  1953 

The  Spring  Meeting  of  the  British  Physical 
Society  will  be  held  in  the  Department  of  Physics,  Leeds 
University,  on  Monday,  Tuesday,  and  Wednesday,  March  30, 
31,  and  April  1,  1953,  The  prograan  will  be  divided  into 
three  sessions  covering  various  aspects  of  solid  state 
physics;  analysis  of  magnetization  curves,  band  theory 
of  metals,  and  ferroelectricity  and  luminescence. 
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Prepared  by  the  Scientific  Staff 
Submitted  by  Dr.  S.R.  Aspinall 

Deputy  Scientific  Director 


PHlLir’.J.  LCH:.(AN;i 
CaptaiA,  U.S.N. 

Assistant  Naval  Attache  for  Research 
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